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DETAILED ACTION 

1 . This office action is in response to amended application filled on 1 1/17/2004. 

Claim Rejections ■ 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 5-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Murphy US 6,444,528 dated 1 1/3/2002. 

4. With respect to claim 1, Murphy shows the method as claimed in figures Fig. 1-7 
and corresponding text, as: a method of manufacturing a trench gate semiconductor 
device comprising the steps of: providing a silicon device body (Fig. 2, refer to complete 
drawing is a device body) having a first major surface (above the trench 10 area), the 
silicon device body (16) having a drain region (16) of a first conductivity type and a body 
region (22) over the drain region; forming a trench (10) extending downward into the 
silicon device body (Fig. 2) from the first major surface, the trench having sidewalls 
(Fig.3, 35) and base (36); depositing a nitride liner (40) with in the trench to protect the 
sidewalls; forming a polysilicon plug (15, col. 1, lenses 26-30) at the base of the trench; 
thermally oxidizing the device (col. 3, lines 38-40) to oxidize the polysilicon at the 
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bottom of the trench to from an oxide plug (col. 2, lines 45-50); and depositing 
conductive material within the trench to from a gate ( col. 3, lines 38-42). 

5. With respect to claim 2, Murphy also shows the method as claimed in 
corresponding text, as: the step of forming a polysilicon plug at the base of the trench 
(col. 3, lines 40-45). 

6. With respect to claim 3, Murphy shows the method as claimed in figures Fig. 1-7 
and corresponding text, as: depositing a doped polysilicon plug (1 5) at the base of the 
trench includes depositing polysilicon over the first major surface including at the trench 
(10, Fig. 2) and then etching back the doped polysilicon to remove the doped polysilicon 
form the first major surface leaving the polysilicon at the abase of the trench (Fig. 3, 
Poly-silicon is inherent in this process, because it form gate electrode for the device) 

7. With respect to claim 5, Murphy also shows the method as claimed in figures Fig. 
1-7 and corresponding text, as: Thermally oxidizing the side wall of the trench to form 
an oxide layer before depositing the nitride liner over the oxide layer (42); etching away 
the nitride liner and the oxide layer (col. 4, lines 43-45) after the doped oxidizing the 
doped polysilicon (oxidizing is taken place before etch steps see col. 2, lines 48-50 and 
lines 56-58) ; and thermally oxidizing the sidewalls to form a thermal oxide gate 
insulator before depositing conductive material within the trench to from a gate (col. 1 , 
lines 25-30. 15) 

8. With respect to claim 6, Murphy also shows the method as claimed in 
corresponding text, as: the stop of forming the trench includes providing a mask on the 
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first major surface defining an opening and etching through the opening a trench 
extending downwards from the first major surface (col. 4, lines 24-30) 

9. With respect to claim 7, Murphy also shows the method as claimed in 
corresponding text, as: the mask is an oxide hard mask (col. 4, lines 24-30). 

10. With respect to claim 8, Murphy also shows the method as claimed in 
corresponding text, as: the steps of depositing conductive material to form a gate 
includes filling the trench with polysilicon to form a gate (col.1, lines 28-30). 

1 1 . With respect to claim 9, Murphy also shows the method as claimed in 
corresponding text, as: Forming a source implant of first conductivity type at the first 
major surface adjacent to the trench and forming source (col. 1 , lines 35-38), gate and 
drain electrodes attached to the source implant, the gate and the drain region 
respectively to complete the trench gate semiconductor device (Fig. 1 , col. 1 , lines 30- 
40). 

12. With respect to claim 10, Murphy shows the method as claimed in figures Fig. 1- 
7 and corresponding text, as: a trench MOSFET comprising: a drain region (16) of first 
conductivity type; a body region over the drain region (22); a trench extending from a 
first major surface through the body region (col. 1, lines 30-32); source region (14) 
laterally adjacent to the trench at the first major surface; thermal gate oxide (12) on the 
side walls of the trench; a gate electrode in the trench insulated from the body region by 
the gate oxide (12); characterized by a thick oxide plug (42) formed of oxidized doped 
polysilicon at the base of the trench extending into the drain region (col. 2, lines 45-50). 
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Claim Rejections - 35 USC § 103 

1 3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murphy 
(6,444,528) in view of Tsang et al. (US 6,326,261 dated 12/04/2001). 

14. With respect to claims 4, Murphy shows the method as claimed and as described 
in preceding paragraphs, but Murphy does not expressly disclose depositing doped 
polysilicon includes depositing un-doped polysilicon and then carrying out a diffusion 
process to doped the un-doped polysilicon. 

15. Tsang et al. discloses introducing doped polysilicon includes depositing un- 
doped polysilicon and then carrying out a diffusion process to dope the un-doped 
polysilicon (col. 4, lines 48-54) to from a gate. In view of this disclosure, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make conductive gate with polysilicon layer of Murphy because such a process is use to 
form a gate of a transistor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elias Ullah whose telephone number is 571-272-1415. 
The examiner can normally be reached on 8-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MICHAEL LEBENTRITT can be reached on (571)272-1873. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / //j 



EMU 




